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Temporal trends across the four global regions. S23 Table S11 1-way ANOVA on nPFAS concentrations based on region. S24 Table S12 nPFAS correlations among all samples in the global environment and region S25 2 Concurrently, five duplicate sets of PAS collected air in Belen for variable lengths of time, ranging from four months to somewhat more than one year, in order to determine the uptake of nPFAS in XAD-2 based samplers in tropical zones. 3 Costa Rica, a mountainous Central American country situated near the equator, has a tropical climate with consistently high temperatures throughout the year and a distinct rainy season. Figure 1 ). For geographic comparisons, sites were also grouped into four regions: 5 North America (9-18 samples), South (5-11), Europe (5-8), and Asia (2-12) (Figure 1 ).
Sample Preparation and Collection
Preparation and collection of the samples have been described in detail elsewhere. 15 In the case of PAS, 10 cm (Botswana, Ontario) or 20 cm (GAPS, Costa Rica) long mesh cylinders (diameter: 2 cm) were filled with pre-cleaned XAD-2 resin (Supelpak 2, Supelco, Bellefonte, PA). Mesh cylinders were placed into stainless cylinder tubes closed with stoppers, sealed in plastic bags, and shipped to the sites. Field blanks were treated in the same manner as the samples, except that the blanks were not exposed to air. The high volume AAS used in the Costa Rica and Botswana campaigns consisted of 10 g XAD-2 sandwiched between two large (width wPUF 6 cm, length lPUF 3 cm) PUF plugs. The low volume AAS used in the Egbert campaign was comprised of 5 g XAD-2 between two small (wPUF 2 cm, lPUF 3 cm) PUF plugs.
Sample Extraction and Analysis
Target analytes in these four campaigns were the following seven chemicals: three fluorotelomer alcohols (6:2, 8:2, 10:2 FTOH), two perfluorooctane sulfonamides (MeFOSA, EtFOSA) and two perfluorooctane sulfonamidoethanols (MeFOSE, EtFOSE). Additionally, 8 isotope labeled nPFAS were analyzed for recovery and volume correction (Table S1) .
Samples from Botswana, 1 Costa Rica, 3,2 Ontario 16 and 2006-2008 GAP samples 5 underwent Soxhlet extraction overnight with dichloromethane. These samples had not been spiked with isotope labeled nPFAS prior to extraction. Recoveries of laboratory spikes (n=6) were on average between 77-96%, 111-124% and 113-115% for FTOHs, FOSAs and FOSEs, respectively. As these recoveries were judged acceptable, samples were not recovery-corrected, aside from adjustment for any detector response differences during gas chromatography-mass spectrometry (GC-MS) determination. This correction was made by spiking 5-12 ng of isotope labeled nPFAS prior to analysis on the GC-MS.
2009-2011 samples within GAPS were extracted using pressurized liquid extraction (Dionex ASE ® 350) with 1:1 (v/v) acetone:hexane at 75 °C, adapted from Dionex's protocol. 17 Primbs et al. 18 further investigated and confirmed the applicability of this extraction technique for sorbents used in air sampling. Prior to extraction, these samples were spiked with 5-12 ng of the labeled nPFAS. Average recoveries for these samples were as follows After extraction, all samples were volume reduced using either a rotary evaporator or Turbovap, further concentrated to 500 l under nitrogen, and then solvent-exchanged into iso-octane. Aside from passing the samples through ~1.0 g of sodium sulfate to remove moisture, no clean-up was done on the extracts. Additionally, prior to injection, 10 ng of N,N-Me2FOSA was added into the samples for volume correction.
Analysis of the samples was performed using GC-MS in selected ion monitoring mode using positive chemical ionization (ions in Table S1 ). Aliquots of 2 L were injected and separated on a 30 m DB-WAX column with a 0.25 mm inner diameter and 0.25 μm film thickness. Helium was the carrier gas at a flow of 1.2 mL·min -1 . Temperature program was as follows: 60-65 °C (held for 3 min), ramped at 2 °C·min -1 to 70 °C, then ramped at 8 °C·min -1 to 120 °C, and finally ramped at 10 °C·min -1 to 220 °C with a post run at 230 °C for 3 min. A 5-10 point calibration curve (0.48-96 pg·l -1 ) was used for quantification, using the isotope dilution method. Figure S4 . Pearson Correlation between the concentrations of the nPFASs in XAD-PAS and the pertingency index of the sampling site, which expresses the proximity to people. In the case of the plot for sum of nPFAS, levels below the IDL were assigned values between 1/3-2/3 of IDL, which adds uncertainty to this regression. Regional Differences in nPFAS Levels Figure S3 compares the levels of the seven analytes in four world regions. Given that nPFAS levels were correlated with proximity to people, sites are separated based on region and site type (remote vs. urban). Because of their limited number, the urban sites can hardly be considered representative for all urban areas in a region. Polar sites were not included in this analysis at all because of their small number. At the remote sites, the order of total nPFAS concentrations from lowest to highest generally is: South < North America < Europe < Asia. Lower nPFAS levels in the southern hemisphere might be expected, considering that use of nPFAS is much lower. 24 On the other hand, Asian countries, namely China, still manufacture PFOS and its derivatives, including perfluorooctane sulfonyl fluoride. 25 However, statistically, none of the differences between the four regions is significant (Table S11 ).
Log
Pearson correlation statistics of individual compounds was conducted for the global environment and also for the four regions (Table S12 ). It was suggested previously that correlations between compounds imply similar sources and fates. 26, 27 In North America, correlations were highly significant (R>0.61, p<0.01) for all compounds, in Asia and Europe, approximately half of the compounds correlate with one another, whereas in the South correlations between the nPFASs were weakest. Aside from EtFOSA, all the compounds were correlated with one another on a global scale. As the emissions of all of the analytes are concentrated in urban areas, the correlations are likely just another indication that sites with high PI have elevated nPFAS levels.
At a regional scale ( Figure S6) 
